[Abstract] Bimolecular Fluorescence Complementation (BiFC) assay is a method used to directly visualize protein-protein interaction in vivo using live-cell imaging or fixed cells. This protocol described here is based on our recent paper describing the functional association of human chromatin adaptor and transcription cofactor Brd4 with p53 tumor suppressor protein (Wu et al., 2013) . BiFC was first described by Hu et al. (2002) amino acid residues, named Venus-C; see Figure 1A and Gully et al., 2012; Ding et al., 2006; Kerppola, 2006) that are brought together by interaction between their respective fusion partners (e.g., Venus-N to p53, and Venus-C to the PDID domain of human Brd4; see Figure 1B and 1C).
Figure 1. Protein fragments of Venus (super enhanced YFP) constructs. A. Venus protein
(amino acids 1-239; accession number: CAO79509) was dissected into two fragments at residue 158 to generate Venus N-terminus (top) and Venus C-terminus (bottom). B. Schematic drawing of Venus-N-p53 and Venus-C-PDID fusion fragments. Venus-N-p53 and Venus-C-PDID contain Venus-N-terminus and Venus-C-terminus fused respectively to p53 (amino acids 1-393; Gully et al., 2012) and the phosphorylation-dependent interaction domain (PDID, amino acids 287-530) of human Brd4 (Wu et al., 2013) , in which a flexible linker containing two copies of Gly4Ser peptide is introduced to allow optimal space contacts between Venus-N-terminus and Venus-C-terminus and also to prevent steric hindrance between the Venus fragment and its fused protein of interest.
AscI and XbaI indicate the positions of restriction enzyme-cutting sites used for generating fusions from PCR-amplified DNA fragments. An initiation codon for methionine (M) was added to allow translation of Venus-C-PDID. It should be noted that, although linker peptides ranging from 5 to 17 amino acids are often used (Remy and Michnick, 2007) , the exact length and the sequence nature of the linkers have not been systematically analyzed (Kerppola, 2013) . C. BiFC fluorescence signal is produced when Venus-N and Venus-C are in close proximity brought together via p53-PDID interaction in the cell.
2.
Antibiotics (Penicillin/Streptomycin) (Sigma-Aldrich, catalog number: P0781) http://www.bio-protocol.org/e935 Note: Pre-warm culture medium and 1x PBS to 37 °C.
Rinse cells twice with 2 ml of 37 °C 1x PBS.
Note: Avoid center glass area when pipetting solutions at all steps.
3. Replace with 1 ml antibiotic-free medium. Antibodies: Venus-N-p53, Venus-C-PDID, and β-Actin.
8. Wash cells for 5 minutes with 2 ml of 1x PBS on a rocker at a speed of 10-20 rpm, total three times.
Note: This step is important to reduce the background signals of Hoechst 33258 due to
non-specific adherence of transfection DNA deposits to the plate surfaces.
Prepare for cell imaging:
For live-cell imaging:
Note: Perform steps a to c (see below) on a rocker at the speed of 10-20 rpm.
a. Stain DNA in the nucleus with Hoechst 33258, 2 ml (5 µg/ml), for 30 min at room temperature.
Note: For multiple dishes, prepare one dish at a time before next Hoechst 33258
staining so there is enough time for fluorescence microscope visualization.
b. Remove staining solution and wash cells for 5 minutes with 2 ml of 1x PBS, total three times.
c. Add 1 ml of 1x PBS for fluorescence detection. 7
Note: Fixed cell images are virtually the same as live-cell imaging (data not shown).

For fixed-cell imaging:
Note: Perform steps a to k (see below) on a rocker at a speed of 10-20 rpm.
a. Fix cell with 1 ml 3.7% formaldehyde in PBS for 15 min at room temperature.
Note: 3.7% formaldehyde must be freshly prepared.
b. Remove formaldehyde solution and wash fixed cells 5 min with 2 ml of 1x PBS, total three times.
c. Remove wash solution and incubate fixed cells with 2 ml of 1x PBS containing 0.25%
Triton X-100 to permeabilize cells for 30 minutes at room temperature.
d. Wash cells for 5 min with 2 ml of 1x PBS, total three times. g. Wash cells for 5 minutes with 2 ml of 1x PBS, total three times.
Note: Skip antibody incubation procedures (steps e to i) if only signals from Venus
h. Incubate with secondary antibody (conjugated with fluorophores) in 1 ml of PBSTB for 1 hour at room temperature in the dark (wrap with aluminum foil).
Note: Start with 1:1,000 antibody dilution to determine best condition.
i. Wash cells for 5 min with 2 ml of 1x PBS, total three times.
j. Stain cell nucleus DNA with Hoechst 33258, 2 ml (0.5 µg/ml), for 10 min.
k. Wash cells for 5 min with 2 ml of 1x PBS, total three times. b. Drop 50 µl of mounting medium on a microscope slide (see Figure 4B ).
c. Gently tilt the coverslip (see Figure 4C ), with the cell-attached side facing down, to mount with mounting medium on a microscope slide (see Figure 4D ).
d. Gently press coverslip in the center with a pipet tip to remove air bubbles (see Figure   4E ) and remove excess mounting medium around the edges with a paper towel (see Figure 4F ).
e. Mark microscope slides and seal coverslip with nail polish around the edges for 15 min, or until dry, to prevent sample movement and drying (see Figure 4G ).
f. Store at -20 °C or 4 °C in the dark. 
